Introduction
According to schema theory (Rumelhart & Ortony, 1977) , comprehending a text is an interpretive process involving the reader's background knowledge and the text itself. Prior knowledge, which is organized and stored in the reader's mind, is termed schema (plural schemata). The reader tries to activate an appropriate schema based on clues provided by the writer in the text. According to this theory, readers can comprehend the text only if they reconstruct its content by relating their own schemata to the new information in the text. Carrell (1983) drew a distinction between formal schemata and content schemata: readers who are familiar with the rhetorical or organizational structure of the text (formal schemata) should understand it; similarly, readers who possess background knowledge of the content area of the text (content schemata) should comprehend its content. Thus to help students activate appropriate schemata, pre-reading strategies are considered useful. Taglieber, Johnson, and Yarbrough (1988) investigated the effects of three pre-reading strategies on the reading comprehension of Brazilian university students. They argued that vocabulary pre-teaching was significantly less effective than pre-questioning and pictorial context. However, Carrell (1988) claimed, "Pre-teaching vocabulary in order to increase learning from text will be more successful if the words to be taught are key words in the target passage" (p. 243). Hudson (1982) compared two types of pre-reading strategies. One was a pictorial strategy: students were asked to look at a set of pictures, discuss the pictures, and predict what they expected to find in the passage. The other was a vocabulary strategy. He found that the former type of prereading strategy had a greater effect on reading comprehension than the latter, but that the effect was significant only for beginning and intermediate-level students. With advanced-level students, there were no significant differences between the two types of pre-reading strategies.
According to Taglieber et al. (1988) , the three pre-reading strategies (pictorial context, vocabulary pre-teaching, and pre-questioning) were intended to help EFL students overcome three major problems that may disrupt reading comprehension. The first is a lack of vocabulary knowledge; another is difficulty in using language cues to meaning; and the third is lack of conceptual knowledge. Unfamiliar words or phrases can interfere with students' comprehension. Pre-teaching vocabulary may help address this vocabulary problem. Students also find it difficult simultaneously to remember earlier textual information and predict what is coming next. The pre-reading strategies of looking at pictures and pre-questioning may help students make predictions.
This study questions the contention that vocabulary pre-teaching is in fact less effective than other options. A pictorial strategy was not investigated because the participants in this study were allowed to use the Internet while they were using the pre-questioning strategy; thus they were able to see pictures on Web sites. In the 1980s, the participants in the above-mentioned studies were not able to use the Internet so their situation was quite different. The use of the Internet is one of the reasons why results from the 1980s should now be challenged. Taglieber et al. (1988) and Hudson (1982) both argued that vocabulary pre-teaching was less effective, but their participants were not Japanese university students. Also, Taglieber et al. investigated Brazilian students, and Hudson's (1982) participants were heterogeneous in terms of language background. When Zhang (2008) examined the effects of formal schemata on reading comprehension, her findings differed from those of Sharp (2002) , who had studied the same text feature in relation to another group. She said that the reason was that "the subjects in Sharp's study (2002) were Hong Kong Chinese school children (mean age 14.1) while the subjects in this study are sophomores in a mainland China university" (p. 205) . This supports the concern that a difference in the participants might lead to different findings. Therefore, the present study was conducted with Japanese students in order to see if there is a difference among nationalities.
Methodology
The study involved 78 Japanese first-year university students enrolled in three general English classes: 20 students (19 males and 1 female) were in Class A (pre-intermediate level), 27 students (25 males and 2 females) in Class B (pre-intermediate level), and 31 students (29 males and 2 females) in Class C (upper-intermediate level). All were studying in the Faculty of Science and Engineering in a private university in Japan. A variety of students attend this university; some at advanced levels and others at pre-intermediate levels.
Therefore, students are required to take a placement test immediately on entry and are placed in a suitable class according to their test results. Students in a pre-intermediate class will have scored 300-350 on the TOEIC, whereas upperintermediate students will have achieved 400-450. English classes are held twice a week for 90 minutes and are compulsory for all first-year students. The participants in the present study were using a textbook published by in Japan similar to New Headway Pre-Intermediate (Soars & Soars, 2007) . Their ages ranged from 18 to 20.
Four passages and their comprehension questions were extracted from New Headway Pre-Intermediate and used in this study. The four passages were chosen based on the familiarity of the topic to the students. These were Xrays, London, DNA, and Google (Soars & Soars, 2007) , about which the students had the opportunity to read in high school. Therefore, the third of the problems noted by Taglieber et al. (1988) , lack of conceptual knowledge, did not apply in this situation. However, there were still two problems: lack of vocabulary knowledge and difficulty in using language cues to meaning. Therefore, this study investigated how the two pre-reading strategies (vocabulary pre-teaching and pre-questioning) helped the students overcome these two problems.
The comprehension questions about X-rays and London were true/false questions, whereas for the DNA and Google passages students were required to write answers in their own words. The pre-reading strategies (vocabulary pre-teaching and pre-questioning) were conducted in a deliberately test-like manner and were marked like reading comprehension tests. Japanese stu-dents are likely to complain about being forced to do group activities. They tend to believe that class activities should be serious, and thus they prefer to study individually. Also, university students in Japan often do not have much motivation. If they are asked to use pre-reading strategies as a group task or as a class activity, they will probably not be highly motivated. If pre-reading strategies are used in the form of tests even though the scores do not affect their grades, they will be well motivated to use the strategies.
All the students in the three classes used the two pre-reading strategies. Those in one pre-intermediate class (Class A or B) were first asked to guess the content of the passage from its title. They were then were given a list of key words and phrases from the passage and given five minutes to translate them into Japanese without looking them up in the dictionary. I selected and listed key words and phrases in order. After taking the vocabulary test, participants were taught the meanings of the words and phrases and marked their vocabulary answer sheets themselves. They were then asked to read the passage and answer the questions, which were not in order. Although the comprehension questions about the passage were used without changes, they were shuffled so that the students had to read the passage to the end in order to find the clue to Question 1. However, they were allowed to look at the vocabulary list while reading the passage. The key words and phrases were arranged in order so that looking at the vocabulary list would be helpful to the students. Also, understanding all the key vocabulary before reading the passage might activate their content schemata. Carrell (1988) claimed, "Knowledge of vocabulary entails knowledge of the schemata in which a concept participates" (p. 243). EFL/ESL teachers may possibly sometimes teach vocabulary that they consider generally worth learning rather than always focusing on key words from the passage. In this case, the vocabulary may have had limited value in facilitating students' understanding of a specific passage. As Bransford (2004) has suggested, vocabulary should be chosen to ensure that students will develop or activate their schemata:
Students may have developed partial schemata that are sufficient for understanding some types of statements but not for understanding others. We therefore need a more precise analysis of what it means for students to be "familiar" with the words in a text. (p. 617)
In the Hudson (1982) study, what was taught was not vocabulary considered generally worthy of being learned by ESL students, but words that seemed important to the passage. His study did not demonstrate an effect of the vocabulary strategy on ESL students' understanding. However, as Anderson and Freebody (1981) noted, one of the most consistent findings in L1 reading research has been the high correlation between vocabulary and reading comprehension. Thus pre-teaching vocabulary may be more successful if the words to be taught are key words from the target passage. I conducted this study in a similar way to that of Hudson (1982) in the sense that the students learned vocabulary important to the story. The participants carried out the vocabulary strategy and then answered all the comprehension questions within five minutes (or eight minutes for the Google passage, which was the longest). They then submitted both the answer sheet and the vocabulary list. I marked the answer sheets and returned them to each student.
In the vocabulary pre-teaching strategy employed in the Taglieber et al. (1988) study, the students read the sample sentences aloud and predicted the meanings of the words without looking at their L1 equivalents. This manner of vocabulary pre-teaching might be effective, but as Hulstijn (2001) pointed out, "elaborating on a new word's meaning in itself may not suffice to have it available for later access" (p. 276). Using L1 translations is also less laborious for students. Nation (2001) claimed that it was quite wrong to assume that L1 translations should not be used in teaching or testing vocabulary. He said that using the first-language meaning is like "choosing a simple synonym" (p. 351), although using a second-language definition is more arduous. Therefore, in the present study, L1 translations were used as a vocabulary pre-teaching strategy.
The main limitation of this study was time constraints. Because all the participants would spend roughly the same amount of time on a pre-reading strategy, the vocabulary group did not have sufficient time to see words in diverse contexts. As Aebersold and Field (1997) pointed out with regard to vocabulary pre-teaching as an aid to comprehension, students "need to see a word many times in different contexts before it is learned" (p. 139). Although I tried to make sure that the students would understand the key vocabulary before reading the passage, I did not know whether translating the target words without a context might have affected the results.
On the other hand, the students in the other pre-intermediate classes (Class B or A) were first given a list of comprehension questions to answer after reading the passage. They were asked to guess the answers to the questions by using their background knowledge or checking using the Internet. They were required to write down what they thought were the answers on their answer sheet within five minutes. After submitting the pre-reading strategy answer sheet, they were asked to read the passage, answer the comprehension questions from the information they had gained from the passage within five minutes (or eight minutes for the Google passage), and submit the answer sheet. I marked both answer sheets and returned them to each student.
In the Taglieber et al. (1988) study, the pre-questioning strategy consisted of giving students a one-sentence oral summary of the passage and asking them to formulate some questions that they thought the passage might answer. However, the pre-questioning strategy in this study meant giving stu-dents a list of comprehension questions beforehand. Miciano (2002) examined if self-questioning as a reading strategy would help Filipino students improve their comprehension of prose texts in English. The participants in her study were "given a session training in question formulation which ran for two weeks" (p. 212). However, the results of her study indicated that "self-questioning as a strategy in ESL reading may not significantly affect text comprehension" (p. 215). Carrell (1984) stated, "Some texts which have comprehension questions following the passages suggest that these may be used as pre-reading questions" (p. 335). Ajideh (2006) proposed that teachers "can adopt … reading questions from the comprehension questions that appear in the textbook after the reading selection or in the teachers' manual" (pp. 7-8). He commented as follows.
Some pre-reading activities simply consist of questions to which the reader is required to find answers … from the text. Traditionally, this type of activity followed the text and was designed to test comprehension, but in more recent materials questions often precede the text and function as scanning tasks. That is the learner reads the text quickly in order to find specific information related to the questions. (p. 6)
In the present study, the comprehension questions following the passages in the textbook were used in a pre-questioning strategy, and the questions were in order. The students were able to answer Question 1 immediately after reading the first few lines. Therefore, by reading all the questions about the passage beforehand, the students were able to predict how the story would develop. Although they did not guess the content of the passage from the title and may not have fully understood the key vocabulary, they did learn the structure of the passage before reading it.
The two pre-intermediate classes (Classes A and B) carried out both prereading strategies. The students in Class A were taught vocabulary beforehand when they read about London and Google, but they were given a list of comprehension questions beforehand when they read about X-rays and DNA. On the other hand, the students in Class B were taught vocabulary beforehand when they read about X-rays and DNA, but were given a list of comprehension questions beforehand when they read about London and Google. The students in the upper-intermediate class (Class C) were asked to perform the same pre-reading strategies as the students in Class A. They were given five minutes to carry out a pre-reading strategy and were then asked to read the passage and answer the comprehension questions in five or eight minutes. The pre-reading strategies used in this study can be found in Appendix A. In universities in Japan, a lesson lasts 90 minutes, and thus the first 10 or 13 minutes were used for this research. The tests for the research were conducted once a week, one passage per week, so that the students would not tire of these activities. So it took four weeks for the students to read all the passages. Three weeks after they read the fourth passage, they were asked to answer a questionnaire.
This study investigated both pre-intermediate and upper-intermediate students. Taglieber et al. (1988) said that they confirmed Hudson's (1982) contention that students might use their background knowledge about reading material to override problems they might have with the language. On the other hand, Clarke (1980) stated that such a strategy can be undermined by weak second-language ability, calling such a phenomenon a short circuit effect. Lee and Schallert (1997) also argued that an advanced level of proficiency in a second language was required to be able to make use of reading strategies readily used in a first language. Similarly, Al-Issa (2006) claimed:
Most, if not all, research in this area seems to agree that when students are ... skillful in the decoding features needed to recognize words and recognize how they fit together in a sentence (i.e., possess language schema), they are in a better position to comprehend their assigned reading. (p. 41)
If a pre-reading strategy is successful in activating the students' schemata, their English proficiency might not affect their comprehension test performance. The following hypotheses were therefore formulated. 1. Vocabulary pre-teaching is more effective than pre-questioning. 2. Students with lower English proficiency are able to outperform higherlevel students on reading comprehension tests if they carry out a more effective pre-reading strategy.
Analysis
I marked the students' reading comprehension tests. To test the above research hypotheses, I analyzed the data statistically by means of an analysis of variance (ANOVA) 4, with Ryan's method. The results shown in Tables 1-11 reject the above two hypotheses. Although the differences in test performance observed across pre-reading strategies and levels of English proficiency are not necessarily statistically significant, it is apparent that the pre-questioning group did perform better on the reading comprehension tests. Examining the results by comparing classes with differing English proficiency shows that the higher-proficiency students performed consistently better than those with lower proficiency.
X-rays
The relevant mean scores and standard deviations of the passage about X-rays for the three classes are given in Table 1 . From the mean scores, it can be seen that pre-questioning was more effective than vocabulary pre-teaching.
However, Table 3 shows that only the interaction between Classes B and C is significant (p=0.0095). There is no significant difference between Classes A and B (p=0.677).
London
Although pre-questioning seemed to be more effective than vocabulary preteaching, based on the mean scores shown in Table 4 , this is only the case 
DNA
The statistics for the passage about DNA are shown in Tables 6-8. The relevant mean scores presented in Table 6 indicate that pre-questioning was more effective than vocabulary pre-teaching for the participants in this study. Classes A and C, who performed the pre-questioning strategy, did better on the comprehension test. The results of Ryan's method in Table 8 show that all three interactions are significant.
Google
An inspection of the mean scores shows that for the differing levels of English proficiency, pre-questioning did not seem to be significantly effective. Table  9 shows that the students in Class B (pre-intermediate), who performed the pre-questioning strategy, scored lower than the students in Class C (upperintermediate), who carried out the vocabulary strategy. However, Table 11 indicates that the interaction between Classes B and C is not significant, but that there is a significant difference between Classes A and C. Based on the results, it can be posited that although pre-questioning works better than vocabulary pre-teaching, it cannot override the effects of a linguistic ceiling. 
Follow-Up Survey
Three weeks after they read the fourth passage, the students were asked to answer a three-item questionnaire. Questions 1 and 2 sought their preference as to the two pre-reading strategies and the four passages. Question 3 required them to write whatever they remembered about each passage. The students were told that Question 3 was conducted as a post-test, just to mo- tivate them, and that therefore the scores did not affect their grades. As for Questions 1 and 2, they were free to answer them, and thus their answers had no influence on their grades. The questionnaire is in Appendix B. Contrary to the test results shown in Tables 1-11 , more than half the students in all three classes felt that they understood the passages more easily when they learned the key vocabulary first. This tendency is stronger in the upper-intermediate class than in the two pre-intermediate classes. It can be said that students with higher English proficiency were more likely to prefer vocabulary pre-teaching. Table 12 shows the students' preference as to which pre-reading strategy was more helpful. Table 13 indicates that students' interest in a passage seemed to affect their understanding of it. As shown in Table 13 , more than half the students in all three classes said that they were interested in the passage about Google, and DNA seemed to be the least popular topic among them. In both passages, the comprehension questions were open-ended: the students were required to write an answer in their own words. As can be seen in Tables 6 and 9 , the pre-intermediate students in Classes A and B did better on the Google passage than on the DNA passage. The students in Class C gained a slightly lower mean score on the Google passage (85.806 compared with 89.032 on the DNA passage), but their percentage of correct answers was more than 85% on both passages. Therefore, it seems that they fully understood the two passages. On the other hand, the comprehension questions for the passages about X-rays and London were true/false questions. As Table 13 shows, a total of 18 students (23.1%) said that the passage about X-rays was interesting, and 12 students (15.4%) said that they were interested in London. From the mean scores shown in Tables 1 and 4 , it is apparent that all the participants regardless of their English proficiency performed better on the X-rays passage than on the London passage. With regard to Question 3, it is worth noting that the students who preferred pre-questioning tended to describe the content of each passage more accurately. Of the 47 students in the two pre-intermediate classes, 10 (21.3%) could not remember anything about the four passages. Seven of the 10 (70.0%) said that they understood the passages more easily after learning the key vocabulary. As for the upper-intermediate class, six of 31 students (19.4%) could remember little or nothing about the content of the four passages. Of those six, five (83.3%) said that learning the key vocabulary beforehand was more helpful for them to understand the passages.
Interestingly, 14 students wrote information that they did not gain from the passages. For example, seven upper-intermediate students and six preintermediate students wrote "DNA is used for cloning." Although this is correct information, it did not appear in the passage that they had read. When they read about DNA, Classes A and C carried out the pre-questioning strategy, and Class B learned the key vocabulary. So the students in Classes A and C may have found the extra information on the Internet. However, five of the six pre-intermediate students were in Class B and thus must have obtained this information somewhere else. Another pre-intermediate student who studied architecture wrote, "London has a lot of buildings made of brick." Although what he wrote is correct, there was no information about architecture in the passage. He used the vocabulary strategy when he read about London and thus plainly had obtained the information beforehand.
It is also interesting that the test results shown in Tables 1-11 do not match how much the students remembered about the content of the four passages at the time of the follow-up survey. For example, in the upper-intermediate class were four students whose percentage of correct answers was lower than 80%. However, none was among the six students who in the survey remembered little or nothing about the content of the passages: in fact their survey responses indicated that these four students accurately remembered the content of the passages. None of these four students said that they preferred vocabulary preteaching. All said that the pre-questioning strategy was more helpful.
As for the two pre-intermediate classes, altogether 18 students had scores with lower than 80% correct answers. Five of the 18 (27.8%) could not re-member anything about the content of the passages when asked in the survey three weeks later. Ten of the 18 students (55.6%) said that vocabulary preteaching helped them understand the passages, and eight (44.4%) said that they preferred the pre-questioning strategy. However, of the five students who performed poorly in the reading comprehension tests and then could remember nothing about the content of the passages, none said that pre-questioning was more helpful. All said that they preferred the vocabulary strategy.
When fluent native speakers encounter a new vocabulary item in a passage, they skip over it, figuring out what it means from the context. In this case, however, they understood the passage, but arguably they did not actually learn the new words or phrases. Similarly, as the test results show, the students understood the passage more accurately when they carried out the prequestioning strategy. However, it seems that they felt as if they had learned something when they were taught the key vocabulary before reading the passage. As a result, it seems that they had an illusion that the vocabulary strategy helped them to understand the passage.
From the above analysis, we can conclude that pre-questioning is a better pre-reading strategy, but that a vocabulary strategy may be effective as a postreading strategy. The result of the questionnaire suggests that the students were more likely to be satisfied if they learned the key vocabulary. In addition, as Carrasquillo and Rodriguez (2002) pointed out, vocabulary problems due to insufficient background knowledge can occur in students' first and second languages. "The lack of prior knowledge, which is often academically based, also negatively impacts on the vocabulary background related to the topic" (p. 96). So it may be easier for students to learn and memorize the vocabulary after learning about the story.
Implications
The present study suggests that for Japanese university students, vocabulary pre-teaching is less effective than pre-questioning. Tables 1-11 show that for the two pre-intermediate classes, members of the class that carried out the pre-questioning strategy always did better on a reading comprehension test than those in the other. These results are compatible with the Taglieber et al. (1988) study of Brazilian university students. Thus this study would suggest that in this respect, Japanese and Brazilian students are similar.
However, in the vocabulary strategy used in this study, key words and phrases were listed in order, but the comprehension questions were shuffled so that the students had to read the entire passage in order to find the clue to Question 1. Although the students were allowed to look at the vocabulary list while reading the passage, they may have been confused due to the random ordering of the questions. The pre-questioning group was able to answer the questions in order, and so they probably were not as confused as the vocabulary group while reading the passage. It is possible that if the com-prehension questions were presented in order for both groups, another result might emerge. Further research will be needed to clarify this point.
The present study was also consistent with Clarke's (1980) contention that a limited command of the second language produces a short circuit effect on students. Tables 1-11 show that The present study indicates that although vocabulary pre-teaching is less effective as a pre-reading strategy, it is more likely to satisfy EFL/ESL students as this appears to be their preferred method of study. This result would suggest that it might be worth investigating whether a vocabulary strategy works well as a post-reading strategy.
When students are using a vocabulary strategy, they commonly prefer to use an electronic dictionary. Recently, higher-performance electronic dictionaries have been produced that provide not only the L1 meaning of a word, but also its pronunciation. However, sometimes there is no exact correspondence between L1 and L2 meanings. For example, in English the word naive has a negative connotation, but electronic translation dictionaries often propose several Japanese words that can be used with a positive nuance. In addition, few sample sentences can be found in dictionaries. Therefore, if students depend too much on electronic dictionaries before reading a specific passage, they might misunderstand specific vocabulary. Although using such a dictionary may be useful for pre-teaching vocabulary, this has some limitations. This is a topic that should be explored in the future.
The Author
Kei Mihara is an associate professor at Kinki University, Japan. She has been teaching English to Japanese university students since receiving her master's degree in linguistics. Her research interests include corpus linguistics, English grammar and usage, error analysis, and reading comprehension. 
Class B

